Reduviids comprise the largest family of predaceous land Heteropterans and are characterized by a modal autosomal diploid number of 20 with both simple and multiple sex chromosome systems. Multiple systems are more frequent in Harpactorinae and Stenopodainae. Microchromosomes are invariably absent in this family. Stenopodainae have a diploid autosomal number of 20/22 (nϭ10A/11A) plus different multiple sex chromosome systems (XnY/XnXn). In the present work the chromosome complement and course of meiosis of two species viz. Oncocephalus notatus (2nϭ23ϭ20AϩX 1 X 2 Y) and Sastrapada baerensprungi (2nϭ23ϭ20AϩX 1 X 2 Y) (Stenopodainae) collected from the Punjab region of India and new to the cytogenetic world, are described.
Results
Oncocephalus notatus (Klug) The diploid chromosomal complement of Oncocephalus notatus consists of 23 elements, which include 10 pairs of almost similar sized autosomes and 3 dot shaped sex chromosomes. The smallest 2 correspond to X 1 and X 2 . The Y, on the other hand, is bigger is in size and is indistin-148 Cytologia 74(2) H. Kaur, R. Kaur and V. Suman guishable from the autosomes in the mitotic complement ( Fig. 1a ). At Diffuse stage, a single dark heteropycnotic body representing fused X 1 , X 2 and Y is seen ( Fig. 1b) . At Diplotene, autosomal bivalents become distinct as a result of condensation whereas sex chromosomes still remain fused ( Fig. 1c, d ). While moving towards Diakinesis, the heteropycnotic mass gradually resolves itself into 3 well defined sex chromosomes, X 1 , X 2 and Y, which usu-2009 149 Meiotic studies in two species of Stenopodainae. ally lie wide apart but sometimes appear closely associated till Diakinesis. Afterwards they completely separate and became isopycnotic. Metaphase-I plate shows a definite arrangement of chromosomes with 9 autosomal bivalents forming a ring and 1 bivalent and 3 sex univalents lying in the centre (Fig. 1e ). The first meiotic division is equational for the sex chromosomes which is clearly revealed at early and late Anaphase plates showing 3 sex chromosomes moving to both the poles, although lagging behind the autosomes ( Fig. 1f, g) . At Metaphase-II, autosomes are peripheral forming either a circle or a semicircle whereas sex chromosomes lie in the center. In some plates, one autosomal bivalent is seen to lie near the sex chromosomes. (Figs. 1h, 2a ). Two types of Telophase nuclei are seen, one with 12 elements (10AϩX 1 X 2 ), the other with 11 elements (10AϩY) (Fig. 2b ).
Sastrapada baerensprungi
The diploid complement of Sastrapada baerensprungi consists of 23 elements that include 10 pairs of rod shaped autosomes and 3 dot shaped sex chromosomes, X 1 , X 2 and Y. Y is distinctly bigger in size than X 1 and X 2 which are very small and dissimilar in size ( Fig. 2c) .
At Diffuse stage, a fairly large spherical heteropycnotic mass representing fused sex chromosomes is seen (Fig. 2d ). By Diplotene, the autosomal bivalents and sex chromosomes become distinct as a result of condensation ( Fig. 2e) . Metaphase-I plate shows 10 autosomal bivalents and 3 univalent sex chromosomes placed irregularly on the plate (Fig. 2f) . At Metaphase-II, however, a characteristic arrangement is observed with autosomal bivalents forming a complete ring and X 1 , X 2 and Y that form a pseudotrivalent, lying in the center (Fig. 2g ). Two types of Telophase nuclei are formed, one with 12 elements (10AϩX 1 X 2 ) and the other with 11 elements (10AϩY) (Fig. 2h ).
Discussion
Oncocephalus notatus and Sastrapada baerensprungi belong to the subfamily Stenopodainae that is characterized by an autosomal diploid number of 20/22(nϭ10A/11A) and multiple sex chromosome system of XnY/XnXn (Poggio et al. 2007 ). Both Oncocephalus notatus and Sastrapada baerensprungi have a diploid complement of 2nϭ23ϭ20AϩX 1 X 2 Y. Sex chromosomes X 1 and X 2 are dot shaped and same sized in Oncocephalus notatus but are dissimilar in size in Sastrapada baerensprungi while Y is bigger in size in both and is indistinguishable from autosomes 150 (Satapathy and Patnaik 1989) , Pnirontis modesta (Payne 1912) and Stenopoda cinerea (Poggio et al. 2007 ). Only three species viz. Oncocephalus naboides (Manna and Deb Mallick 1981) , Oncocephalus nubilus (Ueshima 1979) and Pygolampis foeda (Banerjee 1958, and Jande 1959a) have 22 autosomes (Table 1) . It is, therefore, clear that a diploid autosomal number of 20 dominates in the subfamily Stenopodainae and 22 seems to have been derived from 20 as a result of autosomal fragmentation. Reduviids have both simple and multiple sex chromosome systems with XY/XX (46.34%) and XnY/XnXn (51.22%) and only 3 species with an XO/XX system (Ueshima 1979) . It is generally agreed that multiple systems have originated from simple systems through chromosome fragmentations (Papeschi 1996) and so is widely accepted because chromosomes of this group have diffuse centromeric activity (Hughes-Schrader 1931 , 1940 , 1942 , Schrader 1935 , Troedsson 1944 . Multiplicity of X is more frequent in Harpactorinae and Stenopodainae than in other subfamilies of Reduviidae. Different systems showing X chromosome multiplicity (from X 1 X 2 Y to X 1 X 2 X 3 X 4 X 5 Y) are not homogeneously distributed among its subfamilies. X 1 X 2 Y is prevalent in 32.82%, X 1 X 2 X 3 Y in 14.06%, X 1 X 2 X 3 X 4 Y in 3.13% and X 1 X 2 X 3 X 4 X 5 Y in 1.56% (Poggio et al. 2007 ). Within Stenopodainae out of 13 species studied so far (including 2 of the present study), X 1 X 2 Y is prevalent in 7 species, X 1 X 2 X 3 Y in 5 species and X 1 X 2 X 3 X 4 Y in 1 specie. Increase in number of X is not accompanied by a change in autosomal number, which indicates that X multiplicity increases because of fragmentation of X chromosome. Further characterization is needed to establish this contention.
Oncocephalus notatus is unique in having a definite arrangement of chromosomes at Metaphase-I as well as Metaphase-II. This has not been reported earlier in any of the Reduviids, which are characterized by an irregular arrangement of chromosomes at Metaphase-I. In Sastrapada baerensprungi, however, the general pattern of division is the same as is observed for other Reduviids by Montgomery (1901) , Payne (1909 Payne ( , 1912 , Troedsson (1944) , Manna (1950 Manna ( , 1951 , Banerjee (1958) , Jande (1959a) , Ueshima (1979) , Dey and Wangdi (1988) , Satapathy and Patnaik (1989) and Poggio et al. (2007) .
